Corticosterone shifts different forms of synaptic potentiation in opposite directions.
Calcium entering the cell via different routes, e.g.,N-methyl-D-aspartate (NMDA) receptors or voltage-dependent calcium channels (VDCCs), plays a pivotal role in hippocampal synaptic potentiation. Since corticosteroid hormones have been reported to enhance calcium influx through VDCCs, one may predict that these hormones facilitate hippocampal synaptic efficacy. Surprisingly, though, stress and corticosteroids have so far been found to reduce synaptic potentiation. Here, we addressed this apparent paradox and examined synaptic potentiation in the CA1 area of hippocampal slices from mice with low basal corticosterone levels 1--4 h after a brief in vitro administration of corticosterone. Nifedipine and APV were used to isolate NMDA receptor-mediated and VDCC-mediated long-term potentiations (LTPs), respectively. We report that corticosterone facilitates synaptic potentiation that depends on activation of VDCCs while impairing synaptic plasticity that is mediated by NMDA receptor activation. The glucocorticoid-receptor (GR) antagonist RU 38486 blocked both the effects of corticosterone. These results indicate that the net effect of corticosteroid hormones on synaptic plasticity is determined by the balance between different types of potentiation, a balance that may be region specific and depends on the experimental conditions. We speculate that these opposite effects on synaptic efficacy are involved in the bidirectional modulation of cognitive performance by corticosteroid hormones.